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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetostriction type 
torque sensor that suppresses the output fluctuation of the sensor. 
SOLUTION: The sensor comprises a torque transmission shaft 1 to 
which torque is applied, a pair of magnetic anisotropy areas 2a, 2b 
formed on the outer circumference face of this torque transmission 
shaft 1 , a coil bobbin 3 arranged around these magnetic anisotropy 
areas 2a, 2b, a pair of excitation coils 4a, 4b and a pair of detection 
coils 5a, 5b wound by the coil bobbin 3, and a magnetic shield yoke 
6 arranged on the outer circumference of the coil bobbin 3 with 
covering each coil of them. Then the coil bobbin 3 is divided at the 
mutual space between each of a pair of coils 4a, 5a and 4b, 5b 
wound by the coil bobbin 3, and therewith a buffer spacer 7 
consisting of an elastic member is inserted into this divided mutual 
space. Each of the divided coil bobbins 3 is integrally fastened at 
the divided face of each coil bobbin 3 via the buffer spacer 7. 
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SS DtS-g-fcistt 5 Sift = -r /i/* tr>*c»« $ tifcSfifS 

[00 0 1] 

SIS h/u^ir^tclif So 
[0 0 0 2] 

[&*coftfif] KSSh^-fe^wt, H7^i-J:3 
fc, h /ist&mb l o l o^JB«*c»SK*ttfc— 

20 W^SM^f 1 1 0 2a, 102 
b t s Z.<D—m<D&&g<j5tiMWL 102a, 102bCO 

*fl«cER3*ifc h/^eiii o i tm-m±<onn 

«tfc53/f/^t'y (B^-tirF) rco^-f A-/}? 
fcf ^CO^jStd— 102a, 102b 
(C^LT#lHl$^fc— *fCOib^=i-f/H 0 4 a, 10 
4 b&tf— *f^tfcJ=3^/H 0 5a, 105b ££r{Sx. 

tt^o tut, $^>(c, s^ihi^a, b, 

50 [0 0 0 3] -t IT, rtOjzp^M^hA^ir^ 

e^tt ioi ^a$i4, ^fr y • ^> hvuco^ 

oTV^^o tLt, 3-Y/U7Ktr>-l 0 3f4> 

[0004] ^^:h/u^-fe>"^offiifptcov^ 
r. RWi-So *i\ h^ei«i o i d h/u^^p 

x.btLrt>*V^#l4, u-<yut4 
^b^C0X% 0 4 a, 10 4 b^Klf^LT 

fc«m = ^/H0 5a t 1 0 5 ba>b<0«#f4S!JtttU: 
l4^{fc«r^i:/iV\ 

[00 0 5]-^ h/u^eittl 0 1 Id h/u^asiD*. 
^n/t^JC(4, #K5lS*tfe®« 10 2a, 102b 

50 »*rttffl« 10 2a «C*3lt5a«*l4«l*D ^Jj<T>m 
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i o 2 btz&itzmmmtem'p-rzo :^ 

1t#>* B«=»>f/H 0 4 a, 10 4 b#«|fts1-S£, — 
1 0 2a £i§5B£3nii#*U 
10 2b Srii5«3Ktt«^-r5. 
[0 0 0 6] tl"C, -^ttta = ^H0 5a, 10 
5 b|dtt«E^«jgStL, — *©KkUl3>f/H 0 5 atC 

*3tt5a*ffltt*l*L, «Wro«kni3>r/n o 5 b-efi 

±R»m = >f ^1 0 5 a, 105b 

i:+AZt) , te*«JB-CJi«* (-< :xfcT— ^V*2£ 
fbi:-AZt) t5. rco/ctf), MjflSKC 
ttWHi* 3Ete*# AZt- (-AZt) =2AZtfc4 

[ooo7] ;:t% roj: jftats^ h/u^-fe^-s-ic 
^«s:tftfcH-t-5fc«>* ja«3>r^ io4a, io4b^ 

fctHa^/H 0 5 a, 105b«^MWl0 2 
a, 102 btC*ti-5;*7* h^rpJOffiBtCTtt^C 
Sir, *^*«H&MEfl5U h^*ffi&»««fc<«fcH"0 

t*v*»&as£i:5 0 *v>ti#>* id3^no4a, 

10 4 b^fcH^/H 0 5 a, 10 5b £«S»#t£ 
I«10 2a, 10 2b^fil»lil^i:/^ 

[0 0 0 8] L**U w(D«t 5*-rtL«> WfifcWiSi©*! 
5, *til = ^H0 4a, 1 0 4 b*C0«fR{C«t 

/H0 4a, 104b«3^H0 5a, 10 5b 
&SftA#ttfl« 102a, l o 2 b £ co^g^-rix^ 

[0 0 0 9] :<OB«3^H0 4a ) 104b^ffi 
=*^/H0 5a, 1 0 5 b £lfc«S*tt*«l 0 2 a, 

1 o 2 b t offiB^-Tixtt, li^LtfiJ:?^ h/i^-trv 

WK*Srt (HI 8 9 MR) . 

[0010] Z<Drz£>* ja«3-f /H 04a, 104b 
^ltt|3^H0 5a, 10 5bii8«ft*tt««10 

2 a, 10 2b fcOte«fc>r*U *fctt. ^Jcgflo'Me^ 
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[0 0 1 1] H8*c*-*-J: ^-;uKa- 

^ 1 0 6Sr3^/u^t>l 0 3lciotft»L, 
*»*mi 1 0-e»*t5:i^ Sft««KwJ:Srt;*3js 

/uk a— *«canfo &*ir^i 5 (cur if^fc. fc-s 
VMS, H9fc*-#\fc3fc. BfrL^Wrffi^Wttf*:i l l * 
$/-/UK3-^ 10 6 t^^V^l 0 7<E>fHKA*t5 
r<b-c\ l£AiSittv-/u Ka- * l o 6KJofc>e>*^ 
J: 5KLT^fc 0 

70 [0 0 12] «x.tf, »»2 6.7 8 8 4 3 

RL*»SiiD»tt»:i:a«^^-ti:i:j:ot, J»H 
M»b»^»W6«c J: « z<Dt 

B£ih-r5o W4*¥7- 1 1 7 4 6 

o y ^^*»tt^^-*«rfltffl Lrj«HtaflC»fci*o» 

9 6 9 l^im 3— ^£^/U#fcf oT{£ 

^0 [0013] 

*«!UcH\ WTO«t5^fS-&^S>ofc 0 Mjfcff, H!8 
(a) i/^K3-^10 6OrtftLlt3^ 

' ^2j?tT> 1 0 3C0^gL 2tt, L 1 >L 2 iftoWS 

8 .(b) o J: K3 — ^tS^tefi^^e-f 

*t-cu*5RriiBtt**s. in 9 (a) <om&-e 

J2, /UK3 — * 1 0 6*3>f/UJj?trvi 0 3fc»A, 
JO SW>«rm>*v^, HI 9 (b) <35J:5^«a^/f»*ft:3&5 

«i^tt«i?*ow-»bJx-cu*5RriH*a**So rax 

[0 0 14] ^:Ur, JifEO^^JT^, £i\ WfF 
2 6 7 8 8 4H v «m »»fi*«ffltfiri^P, 

- 1 1 7 4 6 4 o y v^fiiascwp^-f ^ 

L4(mif4b4<45 D *ra<h, 3 — ^^S*|6j<z> 

- 8 9 6 9 1 4MMB-er±, DiU^ntLfc^ 3 
^/u^lfvi: 3— ^t^>taB»»cj;o-C, S5^r*fi:JE 

50 3— ^ffiB^aw^-rtt-^-rofct), ftiti^icy 
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[0 0 l 5 ] 
[0 0 16] 

*r»riti-St*lc, ^K3— ^J«c*tf£ 

tcRij\ ^Lt, -»o»ttJlta«MiSIH«>***:, » 

fc-*t© 5/— ^ K 3 - ^ WtiXn o A » J: 9 t>« < 

[0018] i^ct^^Mctsr^a^ ^-f, 

mat^titz^—^ K3-^«tBSBB<ogSK^3BI*ofctt 

* ^ v--^ K3-^ SUctK-g- Ltv>^^\ ^ K K 
*5/-/uK3-^ft^(^«-ftt«:»IW-*-5i:*^ a 
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Kite, fcfej6^i:«)tt«>e>ix-cfflx.e>ixTu^««^^<— 

««^-/uK3-^<0*»«r»«Ji-Srt*-CS, 

[0019] ^fc, **w-ett, =3-f/M* tr>-$:, 

*JB«rflP*1-*fll*l!D»«r»*Lfc, fcv^flMKrbtR 
[0020] rco^r rx-f^aK^voaR^'f^tr 

[0 0 2 1] r©<t54Mm-^|cj;^ 
[0 0 2 2] 

iftwommnrnm] (-mnmm) sit, *^e^o- 

Htt^tt«r. Hl^SH4«r#H8LT»W-r*. Ell 

50 B3ii *¥&mx~&zmm^h/i'?-te>''V-±t£<Dm.fr$: 
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[0 0 2 3] Hi (C^-T cfc 9 *jM6»ffitC*3l*a« 

2 a . 2bi, :0-»0«*»*tt 
S«2a, 2bi^^XSSSt^tlit^^^\f^3 

V3jC^0$tbfc— »4>Btt=><<Ol'4 a. 4b&tf 70 
->tf<5D&fcHa^/U5 a , 5b£, :o-^Il3>f;U 
4 a, 4 b&15— *ttf>|fttti=i>f/l'5 a , 5 b £8^ = ^ 
/U/KfcTV 3 <Dftffl\£fBf&£tltiti&'$5Li/ — A* KH — ^ 6 £ 

«H»;t-cv*6 0 kt\ ztizmm-tZo 
[oo2 4] (hsi-ffcmm) h/isfizmmite. mm 

ittKB) K«iK£jix5«fc5KftoT^5 0 3 20 

5tcfto-cv*3. 

[0025] r©h/u*ew*i©W»«, -Tft*>t>«& 
o»«lc:iaK4*L««Br©rt«l!:tt, ■ i t-^T <fc 5 
tc. jnflti ia, ii b^ix^ix»fiK*nrv>s 0 . r. 

OMiUa, Ubft, hA^fiMlOfAtrtt 

t5J:5li:S«#fliiia, l lbt:, cyy^i2 
a, 1 2 bdS3S*$tl5<t SKftoTV^o rco JO 

«-JlSSl la, 11 b<art«lfcM:, «3£-t-S-fe^^r— 
^2 0*:«^*iiTatth/u^fiHlii SrttXtS^ 
y^l4a, 1 4 b^tttSMSSMl 3 a, 1 
3b^ *ti^tij&j&£1nX^Zo 
[0 0 2 6] ±15 h/^fili 1 O 

2 a, 2 b^^Sttri^So -Tfcfr^ 
*2a, 2bll b/U^e»«lH7>**lfP«Ctt^^l8l 

2a, 2 b\az, K^\zmfitotem&*fo<Dm3k<D'hm 40 

lC#LT*JV«x+4 5gi-4 5fi£:02fftfC, 

^ffil»loSK8WR»*tt**2 a, 2bW©» 
tt h;^61i 1 OSR««U*tt««2 a , 2bW 
[0 0 2 7] fiU »ft»*tt«« 2a. 2blt 1» 50 
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fc/N* £ t ft 5 J: p tc h ^ giite l <Dm feffi 

[0 0 2 8] (a-OU^tf^) ±» Lfc— *t<D««S;fr 
ttW2a, 2bOHHfdtt, aK-*t©i8«R*ttfl 
«2a, 2b«rft9«<«WM^=i^/u«tf>3aneR 

mtb 1 $ tLTt 2 oojgflt 2 a , 2 b ©tBSB^ffi 

[0 0 2 9] rcOKil?L3 A©rtSll, ffiTxE Lit h/U^ 
e»Widsfflai*ix5J:5lcfto-ct^o ^Lt, ^rco 

[0030] ^^JS^ffitc^^^-Y^^tf^ 

tt"CV^5o "t"ft^>^, 3-f/U^tfV3IL —tt<D&=i^ 
tt««2a, 2 b*C*HCL-C«lHlSttSo 

[0031] r<^awVM?t'>'3icte > rtfl] (« 

2a, 2 b fCifil^fll) tCj&ffi a >T 5 a , 
5b^ fl-WcftKaW/l^ a, 4 baM£|5]£*L3 0 *" 
ft=b*>, El 2 (a) {C^-TizptC, ^/Ma, 4 

b, 5a, 5 bfcWa-r^ 2JB*3fitftoT^5. ^ 

tb. ^ffia^/us a , 5 b 3 
^yU7}fe>3a, 3bt, r <73rt«jO = >r 3 
a, 3 b *Sjf A^ttS^MBJOa^/UsKtrvS c , 3 d t 

tcxvmi&Ztix^^o 8ot, ^MB^a-f^aRtr^a 

c, 3 dOftfitt, rtflU<0 3>f/Ust?tr>3 a . 3b^ 
S«tOt*#<»«Sttrv^So roi:9tcLT. 21 

eaw i <o««»*tt«* 2a, 2 b <r>9m iz&m = >r 

yU5a, 5b, ^U, S6lC*«>^JBICB«=i>r>U4 
a, 4 b*s#lsISlxS4:V^5««i:ft5 (BBl#flR) • 

[0 0 3 2] ^rLT, a^f/U^t*V3(Cfi, ^a^;U4 
a, 4 b, 5 a, 5 b (Cgg^ /U 2 1 ^ffi 

^L^tbXt^o mf>3-f^ey2 1ll n-f/^fcrv 
3^aL^rbtL^:t ttCfi— ^3ftd||^L (0 2 

(b) #ES) , ^^0Kf-®jK$tL5<t 9tcfto-C^ 

[0 0 3 3] Jifa^iRiJ^a^/UTKtf^S c, 3d 
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mmm^Jfr* a. 4 b#[HJS5«J:9 t>*MHIctt, S« = 

-^K3-^i3ca, 3 d a#*jft^ft»j4S*LTV* 
Zo i~tet>t>, :(Ov/-/l/K3-^|3ca, 3d a 

-^W3^;U4a f 4bW^til= 3 ^^5a, 5 b 

ca, 3dal:il SfrifiU^««^-/UK3-^6as« 

[0034] ::-e, ±f£fe*r^»l$ttfc#3>f/W7jf 

=3>f/U5a, 5 b ^r#lHl-r5=i^/^^tf >- 3 a , 3 b <D 

Sr«-rSR»«Jc»fiKSixr^So tit, 

-fr7W\ N B R ^C0»W{: TM^nt 

v>x\ ^»^b^*^#iDSix5r^tcj:9#j|8*tt 

[0 0 3 5] (8«^;UK3-^) ^^K3- 

OftRSSfcHSp 6 a , 6 baSRf*fc;h/t^So ^CO^^ 
Uffi6a, 6bte, i]JLfe3^;^K'y3©«l:f 
JSlcStb^i2*OV— — c a , 3 d a 

a, 3datCfi, »3»JW8 3a«****L, 

— ^ 6 3&S3>fyu^trv3lc»»»j8JCJ: £*i<5 «£ 

P^otl^o !^>-/>K3^6H 

tciD. 3>r^fcr>3^ja*»D#<RiStt©««i 

[0 0 3 6] -tUX, I^->-/uK3-^6C0i»: 

BBSCS"— yUKa — ^ 6CDF^^:L 1 (H 2 
(b) #bs) te. Ji^LfcJ: 9^n-r^^tr>-3^5*+i 

SKa*^ yu-4? fcjgja $ ftfc— *ttf> v— /u K 3 — ^ 
ig3ca, 3daffiSf H 1^^L2 (8 2 (b)#RS) 

^*t^a«^-^7*^#L^^#(D— »o#=>r/u 

4 a. 4 b. 5 a. 5 b tf^g L 2 £ GQgi$U£, Ll< 
L2£#oT^5 0 S6oT, 3^/^t'>3i^iT^ 
tell, J: 5 aK3-f^tr>3SrW«a»^ 
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K3 — ^ 7 4:»j(ft-rS. L 1 £ L 2 £<D^J\ 

mmk\z&z>z24 jv&Yf^>z /!/K3- ^ 7co 

Se»*^S«±, «X.tf, 0. 0 5-0. 2 0mra§g 
[0 0 3 7] tt*3, :^->^K3-^6i:it ± 

70 [0 0 3 8] (Mfr&X) SCIC, SIA h/i^-fe^CO 

^it^o 1212 (a) fc^-TJ:9^> fe&lc^WSH*: 
=I^>'^^e>3• ; E:tt-^i^iC^oV^-C, ftHJa^Sa, 5 
b^*IsI*ttTV^rtflJO=3>r^#K'>3 a, 3b^ 
»3^;U4a, 4 b##HSht^5#HI©3>r^# 
tf>3c, 3d[C^At5o Sti^T, iMMSntv^a 
-f /u#tr^3 a, 3 b OlBfCtt«^-<— 7 Srifrff 

SK««^^-^7^m«jc»tt»3»»j*^^fflv>r= 

^/U7Ktf>-3a, 3b?:@ft5o r^tCtD.aW^ 
20 ^-t7^Ltfe*0^a^/W4 a, 4 b, 5 a. 5 

[0039] tir, — fWbStufc=i^/uaKtr>'3*:nH 

«{»j^fe**{c:^o-c#fiEr«wi:^«ti9. a*^-< 

-* 7 lcffl»jeA*A^ 9 , SfiEttW*^— 7 tm* 
lRl»j:»o-C«tf. rftfcfc!?, 3^;nj?t'y3{:MS 
Jl^>-/UK3-^l3ca ( 3 d a<Z>ffi«iWE<fc 

[0 0 4 0] m 3 (C^-TJ: 5fc, ±B=a>r/uaK 

fc*V3$:ir>'^^r-^2 0(c|&^-rs o ::t\ 
^—^2 Oil, itt*fr««tco«ftt?fco-C, ^f£^— * 

2 o <Dffim<Dttfa-rz&mz&, h^Bitm 1 ii 

t5«?tt, aRlSr^fttS^ryy^Ua, 14 
^2 0at/a^^^3i: h/u^fiSMBiliSifiiSix 

40 6 0 mm* tut t^mmm wtr, -<r 

!/^14a, 14bWC!ly^l2a, 12b^:3g 

[004 1] -t LT> >U">5r— ^ 2 0 CO JigPidti, 0 

So :<oi:i iKXK 2 2 <?59f^<DdS^-(c:, n^yu^ 
hrv3(c^^n^^^ / utf>'2 l dss»-r<5 J: 5icfc 
ott^o rtticj:^. laIBa«2 2{c-C*a^yU4 
a. 4 b. 5 a. 5 b ^fb^MRl £*t, N/l-^ffiO^ 
50 U«rff5ri:tf-e#a. 
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[0042] (mm we ±mmmmm<DW)mz<>y* 
[oo43] tt, h/u^eai*i k h^ffrmnzti 

4 bM<£ 91ba^n7t^^S*^«2 a, 2 bO- 
;*2 a£i§6B£3U;Ui*U fc*2 b^^Ttt^ir 

[0044] #»ffl3^5a, 5b{:4 

[0045] rrr% 0»J*.tf, H^^SffbCJ:^ 
^U^^^r#x.6o — jRttlctt, = >f/u#tr>3fcfcW 

OTW- 3 0- 8 0tOF H 1t«tl)^, J® 

lg>>-/uK3-^6il =2-ryu^trv3tc^^tt/c 

>/-;UK3-^jt3ca, 3 d a lC«-&* tfCV^S 
£*vC^53-:3^/U4 a, 4b, 5a, 5 b iCJESi, §1 

*). littla'f^Sa, 5 b*^ffi«ds-rixfe?)-rSw 

[0 0 4 6] La>Lfca*fe, **Jfc»«fcU3i^-Ctt, Jb 
tf, smcr^^/wf^ya^^ K3 — ^ 6 

fc, »91$tifc#3>r^fcry3 a. 3b. 

3c, 3 dtt, *<©»f*«fCTttS:icJfiEL^5^i«>, 
SK#fcrv3a, 3 b, 3 c, 3 d (C«ffi3|«^dS*9« 
|CWrit4S. Sot, * = Vf£#lHl£ 50 
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72 

ftfc^-32^/1,4 a , 4b, 5a, 5 b Oftttfi, O 
[0 0 4 7] — a>f 3 K3- 

? 6icMi,xffit?m&iaL *>hfrK*>Bmztixftff 

[0 0 4 8] w^-Tr, ±I2=i-f yuO^(4{^ov>r, HI4 
tt^t^o H4 (a) , (b) 
tC, ^ttS=^r7U5 a, 5b©>fytf-^li, 

i>K 3-Y/U^tfV3 tlKg^^Ks-^ 6<£>f?fcM^> 

^/U5a, 5 b tfnvf*La>— jf\Z<b3*t^ SiBB' , 

-tZk, Am = m (—Jj<D 3 >f A-) -m (f&^^^-f 
/U) *ftfiSSfc>)03^/Kye-^fl) 
^{bimfj;, m= A (-f f^x) /A (111 

[0 0 4 9] L^L. ±^LfcJ:9tC, 1^6 
SrKJt, LKL2^LTSlCiftia3-<>5a, 5b 

5a, 5bHl»BB' O»ttt*6o SoT, ^ 
til3>f;l/5a, 5 b <Z>i|#fi(C/£S w {d 

J: 9, — *f<7>#!fcH=2>f/U5 a, 5 bfrhnmjjtim&m 
— coM^^Sc -T^^, _hS6U^H7lc^'r»3([[HlKC 

WMtSrtmS. I Am | ^ 1 — 1 0 

[0 0 5 0] <m^>^iS^ffi> ^T, *3BW^te<oHJfi 
»»dov^, H5»S6*r#flgL-CRW-rs B m 5 
=s{/U7$\?>>3 0<DlE&mxhZ o H6I4, 

[00 5 1] fficoj|Jfi?g«S^*5lt<5«aiS: h/U^ir Vif 

[0052] *j|jfi»ffl*c:*5*ta3-r/u3j?trv3 ojc: 
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(8) 

13 

te. m 5 tc^-f J: i \z y SfiE^WSlx^— *<©3>f/^ 
3 0b O^WffijcrfiJ^oT^mi- -6«^38jS 3 1 a j&SR 

±B«*»iK3 l a f:»JtLt^M^g3 1 a SrfF 
*t6ff*l!fl»3 1 bjWgjtf££;h/r^£ Q 
[0 0 5 3] ff^fi3 1 ate, JW6«>**«lt*aiU 

B#fCtf N ^??g3 1 a li^^Ofl^ 3 1 b(C5fe£|C«^ 

-rsr fcjjs-e*, ^wsixfea^^sKtrva o a, 30 

3 1 a&U^-£QflSi5 3 1 h<DJ&m*. ±E»*«CHfi* 

[0 0 5 4] ±iEcDJ: 5f-, «^g3 uis 

-^nn'/^f y 3 0 a (C^f ^nT^t, = 
^/i^tf>-3 0 b tC^^|U]^3 1 bJW»jgfc*:h/CV*5i§ 
^ott>, 3 2 a Rim&W 20 

U3 2 b j&s. _fcBfltejftB3 l a*4:R*hfcStc. =W 
/u#^>3 o(£i^b;ftT^Tt>£^o ID5 

3 0a K«<&3Sfi 3 1 a.#RI* <bix> ID 5 OT*W^ 
ft|03^T/U/KtfV3 0 b tdfi^g^jg 3 2 adSRltbiXT 

[0 0 5 5] ;i<D£#. ±aUfc«ftv"-^K3-^6 
<£>f*?«L 1 ±B«*»H3 1 a, «-&DD»3 1 b£r 

|£«U<i~5. "Tftto-fe, =>fyu#ir>'3 0 a, 30b J0 
*»#-fr-rtc:»& U |L1-L2|<0. 0 5mm*I 

[0 0 5 6] ftfcttKtt, SKW»I^ a 
^KtttftS^ SWj3-f/U5a, 5 bfctt:, 

CD=i^/U5a, 5b(DW, IS]— <^«Ftt^*So * 
fc, (ftfflNMCfl, 3-f;^fy3 0a, 3 0b«v' 
— j\, K 3 — ^ 6 IC» LT«afr8HCi»A/*r r. ^ ^^-575^ 
#M£ixfc3-<A'2#tr>'3 0 a, 3 0 b ft* -£JX-CTl*S 

^f>30a, 3 0b(j:^S3 1a, 3 2 a 

ima5 3 i b, 32 b fc©**tftt-e*>s*:ae>. *ro#s>j 

5 0 tit, ^SS^lCfc, «*38jB3 la, 3 2a 
^«^Dfl«3 lb, 3 2 b ttt, ^£iC^LT/«£^£ 

V3 O^aJfettiRfeixSwi: t45. ^(DTzfr, ID 6 
(a) , (b) ic^-r^t-, — *f^tfta = >r/U5 a. 
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[0 0 5 7] 

[0 0 5 8] £fc, ^Oft^M, 

*^ a^/KO«H4SrPI— (ciftor irvi^Hi^ 

[lUl] *»WO-||J|g*lBo*j«t*i-jEBB*rti^b 
[Hi 2] H2fS, Hl^BB^b^a^/UTKtrvoEffiig 

T*fe5o 12 (a) r±. =^/u#ir^^j|sa^fi:T<D«^ 
4r/TLfcKH0-C*)D, ID 2 (b) fl, /MClf >(d 

IDr-fc^o 

[ID 3] h/^-feyf 4»OjB*4 

[ID4] (D4te, ID l icm^l-ti^^ sisy$¥^\£m\E\£ 

*i5«ffl3>r/K^#tt*^-ria-e«>s. B4 (a) 

(D4 (b) tt, tt*o*tB3>r/^4»tt«r«i-H-e 

[ID 5] **w^fl&(o|lMs»l»jcfe^5 3-f^7jfir^<z> 
jEiJID-efc'So 
[ID6] B6tt, ID 5 \cffi^ L1t^«< ¥>\ztg\s\ £ 

tizfem^* jw&fe%7F-rmx&>z> 0 me (a) 

U B6 (b) Wt, ffi*©««H = >f^«H*S:*-ria-C 

[id 7] m^h^?^>v<Dmm&8LW'tz>7Bv? 

[ID 8] ID 8 (a) tt, a3fe««C*5Jt««3IS:hyu^-fe 
v*<0«*Sr^-f-Wffiig-Cfc5 0 ID 8 (b) tt, ID 8 

(a) tcgg^L^^h^^-fe^co^A^^-ria 
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[H)9] m9 (a) &&ma&rtz>m&i£bJi'?-£ 

^©«^S:^i-Wrffiia-e*>5o 0 9 (b) «U HI 9 

3 a^/nKtrv 



75 

6 l^i/-;uK3-^ 

7 ®m*-<-^ 

2a, 2 b 

4 a. 4 b a^=i>f/u 
5a, 5 b Ifcffla-f A> 
3 1a, 32a 
3 1b, 32b «<&Bflffl5 



[Hi] 



[04] 



13b 




5b 



5a 

(WHZWJW 



(a) 



3-fJUD 
CO] 



(b) 



CO] 




tic] 




m2\ 



3d- 



(■) 




30d- 



[0 5] 



30 

A. 




30c 

2 



32b 
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